Proteomic analysis reveals significant elevation of heat shock protein 70 in patients with chronic heart failure due to arrhythmogenic right ventricular cardiomyopathy.
As proteins are the ultimate biological determinants of phenotype of disease, we screened altered proteins associated with heart failure due to arrhythmogenic right ventricular cardiomyopathy (ARVC) to identify biomarkers potential for rapid diagnosis of heart failure. By 2-dimensional gel electrophoresis and mass spectrometry, we identified five commonly altered proteins with more than 1.5 fold changes in eight ARVC failing hearts using eight non-failing hearts as reference. Noticeably, one of the altered proteins, heat shock protein 70 (HSP70), was increased by 1.64 fold in ARVC failing hearts compared with non-failing hearts. The increase of cardiac HSP70 was further validated by Western blot, immunochemistry, and enzyme-linked immunosorbent assay (ELISA) in failing hearts due to not only ARVC, but also dilated (DCM, n = 18) and ischemic cardiomyopathy (ICM, n = 8). Serum HSP70 was also observed to be significantly increased in heart failure patients derived from the three forms of cardiomyopathies. In addition, we observed hypoxia/serum depletion stimulation induced significantly elevation of intracellular and extracellular HSP70 in cultured neonatal rat cardiomyocytes. For the first time to our knowledge, we revealed and clearly demonstrated significant up-regulation of cardiac and serum HSP70 in ARVC heart failure patients. Our results indicate that elevated HSP70 is the common feature of heart failure due to ARVC, DCM, and ICM, which suggests that HSP70 may be used as a biomarker for the presence of heart failure due to cardiomyopathies of different etiologies and may hold diagnostic/prognostic potential in clinical practice.